MIN Technical Committee
Page 12
May 1, 1995

4.2.4 - Are OC-3c and/or 100 Mbps interfaces supported?

4.2.5 - Is Category 5 at 1 55Mbps and/or Category 3 at 51 Mbps available?

4.2.6 - What type connector is used on the fiber interface?

4.2.7 - Are LED indicators inciuded? Are they software programmable?

4.2.8 - How many siots are needed for the ATM adapter?

4.2.9 - Are RISC processors or ASICs used?

4.2.10 - Are microcode updates flash downioadable onto the adapter card?

4.2.11 - Are configuration data/psrameters stored in volatile or non-volatile memory?
4.2.12 - What is the maximum memory size?

4.2.13 - Which type of memory is used (SRAM or CAM)?

4.2.14 - What is the size of the ATM "ARP" cache?

4.2.15 - What is the size of the transmit and recetve buffers?

4.2.16 - Are both PVCs and SVCs supported?

4.2.17 - What is the number of supported VPs and VCs?

4.2.18 - [s AALS supported? List the types of adaptations supported.

4.2.19 - Is RFC-1483 implemented?

4.2.20 - Which operating system drivers are available? Any support for 0S/2 and NT?
4.2.21 - Are data transferred to the application based on cells or delayed until arrival of entire PDU?
4.2.22 - What is the estimated adapter throughput based on workstation/protocol/PMD used?
4.2.23 - Will OAM loopbacks be responded to?

4.2.24 - [s there an SNMP agent present on the adapter?

4.2.25 - Where is the SAR function performed (onboard? in software?)?

SOFTWARE CONSIDERATIONS:

3.1 - Network Management
5.1.1 - Is billing and accounting included as part of the network management software?

5.1.2 - If included, is there a performance penalty for enabling billing and accounting? °

5.1.3 - Under which enterprise network management package  does the switch network management package work
(e.g., HP Openview, Netview, SunNet Manager)?

5.1.4 - Does the network management package:

S.1.4.1 - allow the user to set allowed thresholds (by MAC address, by protocol)?

5.1.4.2 - provide a graphical representation of the virtual circuits set up?

5.1.4.3 - provide historical and reai-time network performance statistics including peak traffic, average traffic, errors,
etc.?

5.1.4.4 - allow user configuration of circuit charactenistics?

5.1.5 - Does the network management software allow the user to define quality of service contracts?

5.1.6 - Does the network management software indicate when a user is violating a predefined contract?

5.1.7 - How are the user defined parameters backed up?

5.1.8 - [s special hardware or software required to run the network management software?

5.1.9 - What are the hardware and operating systems required to support the network management system? List all
supported. (e.g. ,Sun workstation with Solans, SunOS, PC with Windows, etc.).

Signaling

5.2 - Signaling .

5.2.1 - What classes of service are supported” What AALs?

5.2.2 - How many quality of service parameters are supported? What are they?
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3.3 - Connection Management

5.3.1 - As new network areas, capabilities and features become defined (e.g., LAN emulation, virtual work groups,
switch-to-switch communications), how are these changes incorporated into the proposed system?

5.3.2 - Are SVCs (switched virwua] circuits) supported?

5.3.3 - Are SVPs (switched virtual paths) supported?

5.3.4 - Have SVCs been tested with other vendors equipment? Which vendors? Results?

5.3.5 - How many VCs (virtual circuits) are supported per switch?

5.3.6 - How many VPs (virtual paths) are supported.per switch?

5.3.7 - Is connection management accomplished out-of-band? If yes, through what type of interface?
5.3.8 - How many

5.3.8.1 - switches can a single copy of the connection management support?

5.3.8.2 - copies of the connection management software can operate per network? Assume muitiple switches?
5.3.9 - What redundancy and fault tolerance features are supported in the connection management?

5.3.10 - Cen copies of the connection mansgement software back each other up?

ROUTING AND TRAFFIC HANDLING CONSIDERATIONS:

6.1 - Are PVCe/SVCs automatically re-established in case of link failures?

6.2 - How is ioad sharing amongst parallel paths handled?

6.3 - How are call building and preempt priorities handled?

6.4 - s there an ability to route over certain trunk attnbutes?

6.5 - What is the path routing scheme/aigorithm and metrics used between switches?

6.6 - What is the range of VPIs and VCIs avaiiable?

6.7 - What is the switch and call set up time for SVCs?

6.8 - What is the signaling protocol used?

6.9 - What is the maximum rate (per second) of call re-establishment during failure recovery?
6.10 - Are PVCs manually mapped between multipie switches or is it performed automatically by the network
management station? )

6.11 - How is multicast supported?

6.12 - How is broadcast supported?

6.13 - Is point to multi-point support available?

6.14 - Is traffic smoothed into the network and how?

6.15 - What is the congestion control algorithm and how is it impiemented?

6.16 - What are the congestion control varisbles that can be set?

6.17 - Is the "CLP” bit sex?

6.18 - How is traffic control between switches accomplished?

6.19 - Is it possible to over-allocate & circuit?

6.20 - Regarding clocking:

6.20.1 - Does the switch accept clocking from one interface and can it distribute clocking to other interfaces?
6.20.2 - Does the switch support both internal and external ciocking?

6.21 - What standards conformance and multivendor interoperability tests have been completed?

ONS:

7.1 - Regarding regular preventive maintenance:
7.1.1 - What 1s recommended?
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7.1.2 - Who can/must/should perform 1t?

7.1.3 - If vendor/service provider maintenance, can customer control scheduling?

7.2 - Can vendor provide support coverage for an entire customer network (perhaps including more than just ATM
technology)?

7.3 - What is the size and expertise level of your staff that is available to support a customer network?
7.4 - What are the normal hours for response and is “7 x 24” available?

7.5 - What heip/training will vendor provide prior to, during and after instaliation?

7.6 - Regarding training:
-7.6.1 - What is recommended for customer personnei?

7.6.2 - Where is it available?

7.6.3 - When is it available?

7.7 - What support and training is inciuded in the cost of the equipment and/or the maintenarice contract?

PRICING AND DISTRIBUTION CONSIDERATIONS:

8.1 For Product Vendors:

8.1.1  Through what channel(s) do you provide your products (distribution, resellers, direct, etc.)? .

8.1.2 How do you price your solution with regard to product, support, installation services, extended warranties,
other?

8.1.3  Are site licenses available (if applicable)?

8.1.4  Please include pricing for the campus portion of the network, including third party products. Pricing should be -
accurate to within twenty percent (20%).

8.2 For Service Providers:

8.2.1  How do you price your services?

8.2.2  Are ATM services discount agreements avaiiable? ‘

823  Please include pricing for the WAN and/or MAN portion of the network, including third party products (i.e.,
required CPE) or services (i.c., access lines). Pricing should be accurate to within twenty percent (20%).




MIN Technical Committee
Page 15
May 1, 1995

Appendix : ATM Vendor Contacts to Further Standards
Information - 2

This is san ad hoc list of addresses of both vendors and orgsnizations, reachable by gopher at:
cell-reiay-request@indiana.edu

Adaptive Corporation

200 Penobscot Drive

Redwood City, CA 94063

For information concerning subscriptions to Adaptive's
serial publication "Issues In Broadband Networking"
call 1 (415)366-9500

ADC Fibermux Corp.
Chatsworth, CA
(818)709-6000

AT&T Network Systems Globeview 2000 Broadband System
Western Electric Products

475 South Street

Morristown, NJ 07962-1976

201-606-2000

BBN Communications, Inc.
Cambridge, Mass.
(617)873-4000

Project Emeraid

Cellware Breitband Technologie GmbH
Gustav Meyer Allee 25

D-13355 Berlin 65, Germany

Contact: Dr. K. Lohse

Tel 49 -(0)30-4670820
Fax 49 - (0)30 - 46 94 658

E-mail: info@cellware.de
Product: ATM-DSU and various VMEbus-based ATM products

Chipcom Corp.
Southboro, Mass., USA

Product: Oncore Switching System
Description: Ethemet, Token-Ring hub w/8Gbs backpiane (aggregate
' backplane capacity 13Gb/s)

NOTE: Same product as the [BM 8260
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DSC Communications Corp.

Plano, Texas

(214)519-3000

Availability: July 1993

Product: MegaHub iBSS

Description: Stand alone switch for carrier networks

European Institute for Research and strategic Studies in
Telecommunication GmbH, (EURESCOM)
Schloss-Wolfsbrunnenweg 35

D-6900 Heidelberg, Germany

FAX: +49 6221 989-209

Phone: +49 6221 989-0

Fibercom, Inc
(703)342-6700

Product: EAS 8000 ATM Concentrator
Description: | ATM or 4 FDD! or 48 10baseT or 20 dedicated ethernet.

Fore Systems, Inc.

174 Thomn Hill Road

Warrendale, PA 15086-7535

+1 412 772 6600

+1 412 772 6500 FAX

for product information contact:  info@fore.com
for product support contact:  support@fore.com
for assistance with addresses: postmaster@fore.com

Fujitsu Network Switching of Amenica, Inc.

Raleigh, N.C.

(919)790-2211

Availability: Q3 1993

Product: FETEX-150

Description: Stand alone switch for carrier networks

GPT Limited
Coatact Alistair McBain at MCBAIN_AS@ncp.gpt.co.uk

GTE Government Systems

Building 7

77 A Street

Needham Heights, MA 02194

Shakley, Scott (SS424) SSHAKLEY@GTE3.GTE.COM
617-455-2071 (Scott's number?) ’
617-455-5182 (General number?)

Product: Spanet 155 (Secure Prioritized ATM Network)
Descniption: Campus switch, 24 DS-3 or 8 OC-3
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InteCom, Inc.

Allen, TX

(214)727-9141

Availability: Q4 1993

Product: "EOS*®

Description: Stand alone switch for private networks

NEC America, Inc.

Irving, TX

(214)518-5000

Availability: Now

Product: NEAX 61E ATM Service Node

Description: Stand alone switch for private/carmer nets

MPR Teltech Lid.
8999 Neison Way
Burnaby, BC
Canada VSA 4BS
(604) 294-1471
(604) 293-6008

NET, Inc
(415)366-4400

Netedge Systems, Inc.

Research Trisngle Park,

NC (USA)

(800)638-3343 i

Product(s): ATM Connect edge router

Network Systems Corp
(612)242-4888

Newbridge Networks, Inc.
(703)834-3600

Product: Vivid ATM Hub
Vivid Yellow Ridge (1 ATM 12 Ethemnet Concentrator)
Vivid Blue Ridge (1 ATM 8 Token Ring Concentrator)

Motorols Codex

20 Cabot Blvd.

Mansfield, Mass. 02048-1193
(508)261-4000

Product: 6950 SoftCell Networking Node
Description: ??

Availability: 2nd Qtr., 1994

Optical Data Systems, Inc.



MIN Technical Committee
Page 18
May 1, 1995

(214)234-6400
Product: Infinity Switching Hub
Description: 8 ATM, 60 FDDI, 384 Token Ring, 576 Ethernet

PMC-Sierra, Inc.
8999 Neison Way
Burnaby, BC
Canada VSA 4BS
(604)293-5755
(604)293-6012 FAX

QPSX Communications Limited,

33 Richardson Street,

West Perth, 6005,

Western Australia.

Mike Reynolds (technical enquiries)

Dawvid Brown (marketing enquiries)

Ph: +61 9262 2000

Fax: +619 324 1642

Email: mike@qpsx.0z.au

Product(s):QPSX QP-8000 Series Chipset provides Media Access Control,
Segmentation and Reassembly, Access Class Shaping and Adaptation Layer
functions. It supports AAL3/4, AALS and 802.6 data formats.

Synoptics Communications, Inc

1 408 988-2400

Product: Lattiscell Model 10102

Description: Camnpus switch (16 ATM interfaces, 4 fiber, 12 STP)

Telecommunications Techniques Corporation
20410 Observauon Drive

Germantown, MD 20876

1 800 638-2049

1 301 353-1550 (MD)

Products: test equipment

Trillium Digital Systems, Inc.

2001 S. Barrington Ave., Suite 215
Los Angeies, CA 90025.

Phone: +1 310 479-0500

Fax: +1310575-0172

Product: Q.93B software

Wandel & Goltermann Inc.

2200 Gateway Centre Boulevard
Mormisville, NC 27560-9228 (USA)
(919)460-3300

(919)481-4372 FAX

Canada:

21 Rolark Drive
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Ontario MIR 3B1
(416)291-7121
(416)291-2638 FAX

Outside North America:

Wandel & Goltermann GmbH & Co.

PO Box 1262

ZC

D-72795 Eningenu. A

F.R of Germany

+49-7121-86-1816

+49-7121-86-1848 FAX

Product(s): Test equipment. DA-30 Dual Analyzer

Whittaker Communications, Inc.

1 503 626-9000

Product: Ignitor 155 ATM Switch
16 155Mbps OC-3 ports
nonblocking
AALS

XTP Forum, Inc. (or XTP Systems, Inc.)
1900-D State Street
Santa Barbara, CA 93101

Larry Green
Phone: (805)965-0825
FAX: (805)687-2984
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Name: F.700



Reference: F 711 - F740

Version: 1992

Sponsoring body: CCITT

Status: To be ratified at March 1993 CCITT Plenary.

Brief description: Audiographic, Videotelephony and Videoconference service standards.
Detailed description: The individual recommendations are as follows:
F.711 Audiographic Conference Teleservice for ISDN

F 720 Videotelephony Services General

F.721 Videotelephony Teleservices for ISDN

F.722 Videoteiephony Services Generai

F.730 Videoconference Service General

F.732 Broadband Videoconference Services

F 730 Audiovisual Interactive Services (AVIS)

Products:

Further information:

Date of entry: 19 January 1993

Name: G.711

Reference: G.711

Version: B (1988)

Sponsoring body: CCITT

Status: Recomendaﬁo;: currently in force

Brief description: Pulse Code Modulation (PCM) of voice frequencies
Detailed description: 64 kbit/s 8kHz 8-bit PCM audi; encoding.
Products:

Fur aer information:

Date of entry: 1S December 1992

Name: G.721



Reference: G.721

Version: B (1988)

Sponsoring body: CCITT

Status: Recommendation currently in force

Brief description: 32 kbit/s adaptive differential pulse code modulation (ADPCM) for audio encoding.
- Detailed deseription:

Products:

Further information:

Date of entry: 15 December 1992

Name: G.722

Reference: G.722

Version: B (1988)

Sponsoring body: CCITT

Status: Recommendation currently in force

Brief description: 7 KHz audio encoding within 64 kbit/s
| Detailed description:

Products:

Further information:

Date of entry: 15 December 1992

Name: G.725

Reference: G.725

Version: B (198¢)

Spousoring bedy: CCITT

Status: Recommendation currently in force

Brief description: System Aspects of the use of 7 kHz audio codec within 64 kbit/s

Detailed description:



Products:
Further information:

Date of entry: 15 December 1992

Name: H.221

Reference: H 221

Version: R1 (12/90)

Sponsoring body: CCITT

Status: Recommendation currently in force

Brief description: Frame structure for a 64 to 1920 kbit/s channel in audiovisual teleservices.

Detailed description: Defines a frame structure for audiovisual teleservices in single or multiple B or HO channels or
a singie H11 or H12 channel which makes the best use of the characteristics and properties of the audio and video
encoding algorithms, of the transmission frame structure and of the existing recommendations. It offers several
advantages:

It takes into account Recommendations G.704, X.301/1.461, etc. It may allow the use of existing hardware and
software. .

It is simpie, economic and flexible. It may be impiemented on a single microprocessor using well known hardware
principles.

It is a synchronous procedure. The exact time of a configuration change is the same in the transmitter and the
receiver. :

It needs no rerumn link for audiovisual signal transmission, since a configuration is signalled by repeatedly transmitted
codevords.

Very secure in case of transmission errors, since the code controlling the multiplex is protected by doubie-error
correcting code.

Allows synchronisation of multiple 64 kbit/s or 384 kbit/s connections and the control of the mul:iple:dpg of audxc
video, data and other signals within the synchronised muiticonnection structure in the case of multimedia services
such as videoconferencing.
It can be used in multipoint configurations, where no dialogue is needed 10 negotiate the use of a data channel.
It provides a variety of data bii-rates (from 300 b/s up to aimost 2 Mb/s) to the user.
Closely related to H.261 & H.242. Supersedes H.220

Products: Codecs from BT, GPT, Picturetel, Videotel & others

Further information:

Date of entry: 10 December 1992




Mame: H.242

Reference: H 242

Version: N (12/90)

Sponsoring body: CCITT

S atus: Recommendation currently in force

Brief description: Audiovisual communication using digital channeis up to 2 Mbit/s

Detailed description: Recommendation H.242 should be associated with Recommendations G.725, H.221 and
H.230.

A number of‘ applications utilising narrow (3 kHz) and wideband (7 kHz) speech together with video and/or data
have been identified, including high quality telephony, audio and videoconferencing (with or without various kinds
of telematic aids), audiographic conferencing and so on. More applications will undoubtedly emerge in the future.

To provide these services, a scheme is recommended in which a channel accommodates speech, and optionally video
and/or data at severai rates, in a number of different modes. Signalling procedures are required to establish a
compatible mode upon call set-up, 1o switch between modes during a call and to allow for call transfer.

Some services will require only a singie channel, which could according to the procedures in Recommendation
H.242 be B (64 kbit/s), HO (384 kbit/s), H11 (1536 kbiv's) or H12 (1920 kbit/s). Other services will require the .
establishment of two or more connections providing B or HO channels: in such cases the first established is called

hereafter the initial channel while the others are called additional channels.

All audio and audiovisual terminals using G.722 audio coding and/or G.711 speech coding or other standardised
audio codings at lower bit rates shouid be compatible to permit connection between any two terminais. This impiied
that a common mode of operation has to be established for the cail. The initiai mode might be the only one used

during a call or, alternatively, switching to another mode can occur as needed depqndi_ng on the g:ap_abilitia of the
terminais. Thus, for these terminais an in-channel procedure for dynamic mode switching is required

Recommendation H.242 develops these considerations and describes recommended in-channel procedures.
Products: Codecs from BT, GPT, Picturetet, Videotel & others.
Further information: Closely related to H.261 & H.221. Supersedes H.220

Date of entry: 25 November 1992

Name: H.261

Reference: H.261

Version: R1 (12/90)

Sponsoring body: CCITT

Status: Recommendation currently in force

Brief description: Video Codec for Audiovisual Services at p x 64 kbit/s



Detailed aescription: Recommendation H.261 describes the video coding and decoding methods for the moving
picture component of audiovisual services at the rate of p x o< kbit/s, where p is in the range 1 10 30. 1t describes the
video source coder, the video multiplex coder and the transmussion coder.

This standard is intended for carrying video over ISDN - in particular for face-to-face videophone applications and
for videoconferencing. Videophone 1s iess demanding of image quality, and can be achieved for p=1 or 2. For
videoconferencing applications (where there are more than one person in the field of view) higher picture quality is

required and p must be at least 6.

H.261 defines two picture formats: CIF (Common ntermediate Format) has 288 lines by 360 pixeis/line of
luminance information and 144 x 180 of chrominance information; and QCIF (Quarter Common Intermediate
Format) which is 144 lines by 180 pixels/line of luminance and 72 x 90 of chrominance. The choice of CIF or QCIF
depends on available channe! capacity - eg QCIF is normally used if p<3.

The actual encoding algorithm is similar to (but incompatible with) that of MPEG. Another difference is that H.261
needs substantially less CPU power for real-time encoding than MPEG. The algorithm includes a mechanism which
optimises bandwidth usage by trading picture quality against motion, so that 2 quickly-changing picture will have a
lower quality than a relatively static picture. H.261 used in this way is thus a constant-bit-rate encoding rather than a

constant-quality, variable-bit-rate encoding.

Products: H.261 codecs have been impiemented in VLSI and are now built in to commercially available codec
equipment.

Further information: Document available on line on:
srec.doc.ic.ac.uk:/doc/ceitt-standards/ccitt/1992/h

See aiso "Overview of the p®64 kbit's Video Coding Standard”, M. Liou, Communications of the ACM, April 1991.

Date of entry: 15 December 1992

Name: H.320

Reference: H.320

Version: N (12/90)

Spoasoring body: CCITT

Status: Recommendation currently in force

Brief description: Narrow Band Visual Telephone systems and terminal equipment

Detailed description: Recommendation H.320 covers the technical requirements for narrow-band visual teiephone
services defined in H.2¢' ,/AV.120-Series Recommz=. dations, where channel rates dq not exceed 1920 kbit/s.

Note - It is anticipated that Recommendation H.320 wil! be extended to a number of Recommendations each of
which would cover a single videoconferencing or video:.10one service (narrow-band, broadband, etc.). However, large
parts of these Recommendations would have identical wording, while in the points of divergence the actual choices
between alternatives have not yet been made, for the time being, therefore, it is convenient to treat all the text in a

single Recommendation.

The service requirements for visual telephone services are presented in Recommendation R.;OOIAV. 120-Ser_iﬁ;
video and audio coding systems and other technical set aspects common to audiovisual services are covered in other
' Recommendat:ons in the H.200/AV ZJ0-Series.



Products:
Further information:

Date of entry: 15 December 1992

Name: HyTime

Reference: 1SO 10744

Version: 1992

Sponsoring body: ISO (JTC1/SC18/WG8)

Status: International Standard

Brief description: SGML-based standard for hypermedia documents.

Detailed dacriptio;:: HyTime (Hypermedia/Time-Based Structuring Language) is a standardised inﬁ'astru_cmre for
the representation of integrated, open hypermedia documents. It was deveioped principaily by ANSI committee
X3V1.8M, and was subsequently adopted by ISO.

The HyTime standard specifies how certain concepts common to all hypermedia documents can be represented using
SGML. These concepts include:

association of objects within documents with hyperiinks
Placement and imterrelation of objects in space and time
logical structure of the document

inclusion of non-textual data in the document

An "object” in HyTime is part of a document, and is unrestricted in form - it may be video, audio, text, a program.
gzphics, etc.

SGML (Standard Generalized Markup Language: ISO 8879) is 2 metalanguage which is used to specify document
markup schemes called Document Type Definitions (DTDs). HyTime is not itseif a DTD, but prowqes constructs and
guidelines for making DTDs for describing Hypermedia documents. For instance, the Sundard Music Description
Language (SMDL. ISO/IEC Committee Draft 10743) defines a DTD which is an application of HyTime.

BEyTime consists of six modules:

Base module. This provides facii::ies required by other modulss. including "xenoforms” for specifying L
anplicanion-defined expressions and identification of policies for coping with changes to a document - "activity
tracking”. :

Finite Coordinate Space module. This aliows for an object to be scheduled in time and/or space (which HyTime
treats equivalently) within a bounding box called an "event”

Location Address module. This specifies how to identify locations of document objects by name, by coordinate
location, or by semantic construct. . .

Hyperiinks module. Five different types of hyperlink are provided for.



Event Projection module. This specifies how events in a source Finite Coordinate Space (FCS) are to be mapped onto
a warget FCS.

Object Modification module. This allows for individual objects to be modified before rendition. in an obiect-specific
way.

Products: A public-domain SGML parser (ARC SGML) is availabie. Teclu}oTucher (address below) are producing
a HyTime engine. Sema Group are aiso understood to be deveioping a HyTime product.

Further information:

HyTime Special Inerest Group (SIGHyper)

Steven R. Newcomb, Chairman (srn@ems. £3u. ecuy)
TechmoTeacher inc

1810 High Road

Tallahassee

Florida 32303-4408

USA

Phone: ~ | 904 422 3574

- Fax: =1 904 386 2562

There are FTP sites at:

ftp.ifs .ui;e.no:SIGhzgcz
mailer.cc. fsu. edu:pub/sgml
The following articles are useful:

"The HyTime Hypermedia/Time-based Document Structuring Language”, S. Newcomb, N. Kipp and V. Newton,
Communications of the ACM, p67, November 1991.

"Emerging Hypermedia Standards” B. Markey, Multimedia for Now and the Future (Usenix Confergn
Proceedings), p59, June 1991.

See aiso newsgroup comp.text.sgmli

Date of entry: 20 January 1993

Name: IF

Reference: I1SO 12087-3

Version:

Sponsoring body: ISO (JTC1/SC24/WGT)

Status: Draft International Standard

Brief description: Image Interchange Facility

Detailed description: The Image Interchnage Facility (ITF) is part of the first International Image Processing and

Interchange Standard (IPT), whicx is under elaboration by ISO/IEC JTC1/SC24. It comprises both a data format
definition and a gateway functional specification.



The main component of the [IF is the definition of a data format for exchanging arbttnnly stmcmre@ xmage data. The
[T defines a {ormat that can be used across appiication boundanes and that can easily be integrated into international
communication services. Besides the definition of a file format, there are definitions of parsers, generators, and

format converters to enhance open image communication.

The UIF approach clearty distinguishes between the image structure (2 data type-oriented description of the image),
image attributes (expressing colourimetric and geometric semantics), the sequential data organisation (managing data
partitioning and periodicity organisation), and the data encoding/compression. The syntax specification and the data
encoding of syntax entities use ASN.1 and the Basic Encoding Ruies respectively. For the

representation, the following standards are referenced: JBIG, facsimile Group 3 and 4, JPEG, and MPEG.

Besides the data format specification, the IIF aiso encompasses functionality for generating and parsing image data,
for compressing and decompressing, and for the exchange of image data between the application program, the
Programmer's Imaging Kernel System (PIKS), which is Part 2 of the [P staudard, and storage/communication
devices. This functionality is located in the so-cailed IIF Gateway. The [IF gateway controis the import and export of
image data to and from applications, as well as to and from the PIKS.

The IIF may serve as a future image content architecture of the Open Document Architecture (ODA).
Work is going on to develop a (multimedia) electronic maii application on top of X.400, using IIF.
Products:

Further information: “/SO/TEC’s image interchange format”, C. Blum and G. R. Hofmann, SPIE Proceedings Vol.
1659, San Jose, p130 February 1992. .

[IF editor:

Christof Blum (blum@igd. £fhg.de)

Fraunhofer Institute for Computer Graphics (IGD)
Wilheiminenstr. 7

W-6100 Darmszadi

Germarry
Phone: —49 6151 155 145 or 140
Fax: 49 6151 155 199

Date of entry: 15 December 1992

Name: JBIG

Reference:

Version:

Sponsoring body: ISO

Status:

Brief dacription: Binary image encoding standard

Detailed description: JBIG is a lossless compression aigorithm for binary (one bit/pixel) images. The intent of JBIG
is to replace the current, less effective group 3 and 4 fax algorithms. ,

JBIG models the redundancy in the image as the correlations of the pixel currently being coded with a set of nearby

p:xels called the template. An exampie template might be the two pixels preceding this one on the same iine, and the
five pixels centred above this pixel on the previous line. Note that this choice only involves pixels that have already



be:.. seen from 2 scanner.

The current pixel 1s then anthmetically coded based on the eight-bit (including the pixel being coded) state so
formed. So there are (in this case) 256 contexts to be coded. The anthmetic coder and probability estimator for the
contexts are actuaily [BM's (patented) Q-coder. The Q-coder uses low precision. rapidly adaptabie (those two are
related) probability esumation combined with a multipiy-iess anthmetic coder. The probability esumation 15
intimately tied to the intervai calculations necessary for the arithmetic coding. JBIG actually goes beyond this and

has adaptive tempiates.

You can use JBIG on grey-scale or even colour images by simply applying the algorithm one bit-plane at a time. You
would want to recode the grey or colour levels first though, so that adiacent leveis differ in only one bit (called
Gray-coding). This works well up to about six bits per pixel, beyond which JPEG's lossiess mode works better. You
need 10 use the Q-coder with JPEG aiso to get this performance.

Products:

Further information: There is a description of the Q-coder as well as the ancestor of JBIG in the November 1988
issue of the [BM Journal of Research and Development. This is a comprehensive set of five articles that describe the
Q-coder and a bi-level image coder that uses the Q-coder.

Date of entry: 3 December 1992

Name: JPEG

Reference:

Version:

Sponsoring body: CCITT | ISO (JTC1/SCZWG10)

Status: Committee Draft

Brief description: Compression Standard for continuous-tone still images

Detailed description: JPEG is a standardised image compression mechanism. JPEG stands for Joint Photographic
Experts Group, the original name of the committee that wrote the standard. JPEG is designed for compressing either
full-colour (24 bit) or gray-scale digital images of "natural” (real-world) scenes. JPEG does not handle
black-and-white (one bit/pixel) images, nor does it handle motion picture compression.

JPEG is "lossy”", meaning that the image you get out of decompression isn't quite identical to what you originally put
in. The aigorithm achieves much of its compression by exploiting known limitation of the human eye, notably the
fact that smail colour detsils aren't perceived as weil as smail details of light-and-dark. Thus, JPEG is intended for
compressing images that will be looked at by humans. If you plan to machine-analyse your images, the small errors
introcuced by JPEG may weil be a probiem for you, even if they are invisible to the eye.

A useful property of JPEG is that the degree of lossiness can be varied by adjusting compression parameters. This
means that the image maker can trade off file size against output image quality. You can make exiremely small files
if you don't mind poor quality; this is useful for indexing image archives, making thumbnail views or icons, etc etc.
Conversely, if you aren't happv with the output quality at the default compression setting, you can jack up the quality
until you are satisfied, and accept lesser compression.

Although it handles coiour files well, it is limited in handling biack-and-white and files with sharp edges (files come
out very large). The processing costs, even on up-to-date computers, is also high.

Products: Many products now use this algorithm. There is free JPEG source code available from the Independent



JPEG group. at many FTP sites.

Further infomaiion: Independent JPEG group at jpeg-1nfo@uunet.uu.ne: JPEG software and file specifications
are available from several FTP sites, including ftp.uu.net:/graphics/jpeg.

See the article on JPEG in Communications of the ACM, April 1991 The article is also availabie at the above FTP
site.

Date of entry: 21 December 1992

Name: MHEG

Reference: T.170 | ISO

Version:

Sponsoring body: CCITT | ISO (JTC1/SC2/WG12)
Status: Committee Draft

Brief description: Standard for hypermedia document representation.

Detailed description: MHEG stands for the Multimedia and Hypermedia Information Coding Experts Group. This
group is deveioping a standard "Coded Representation of Muitimedia and Hypermedia Information”, commonly -
czlled MHEG. The standard is likely to be published in two parts - part one being object representations and part two
being hyperlinking.

MHEG is suited to interactive hypermedia applications such as on-line textbooks and encyciopaedia. It is also suited
for many of the interactive muitimedia applications currently availsble (in platform-specific form) on CD-ROM.
MHEG could for instance be used as the data structuring standard for a future home entertainment intersactive
muitimedia appliance.

T: address such markets, MHEG represents objects in a non-revisabie form, and is therefore unsuitabie as an input
fo-mat for hypermedia authoring applications: its place is perhaps more as an output forma: for such tools. MHEG is
thus not a muitimedia document processing format - instead it provides rules for the structure of muitimedia objects
wilch permits the objects to be represented in a convenient form (eg video objects could be MPEG-encoded). It uses
AIN.1 as a base syntax to represent object structure, but allows for the use of other syntax notations - an SGML
svatax is also specified.

MHEG objects (which may be textual information, graphics, video, audio, etc) may be of four types:

Input object (ie a user control such as a button or menu) |

Output object (eg zraphics, audio visual display, text)

Interactive object (a "composite” object containing both input and output objects)

Hyperobject ( a “composite” object containing both input and output objects, with links betweén them).

MHEG supports various synchronisation modes, for presenting output objects in these relationships.

I will be some time before MHEG reaches IS status. Its future will then depend on market requirénents and trends.

Products: None as yet, but British Telecom have developed a demonstration application called MADE - see the
Research <zction of the survey



Further information: See "Emerging Hypermedia Siandards™ B Markey, Multimedia for Now and the Future
(Usenix Conference Proceedings) June 1991

"Standardizing Hypermedia Informanion Objects”, F Kretz and F Colaitis. [EEE Communications Magazine, p60,
May 1992,

Date of entry: 30 November 1992

Name: MPEG

Reference: ISO 11172

Version: MPEG |

Sponsoring body: SO (JTC1/SCZ/WGI11)

Status: Committee Draft

Brief description: Standard for cémprused video and audio

Detailed description: MPEG (Moving Pictures Expert Group) is the name of the ISO committee which is working
on digital colour video and audio compression, and by extension the name of the standard they have produced.

MPEG defines a bit-stream representation for synchronised digital video and audio, compressed to fit into a
bandwidth of 1.5 Mbit/sec. This corresponds 1o the data retrieval speed from CD ROM and DAT, and a major
application of MPEG is the storage of audio visual information on thls media. MPEG is also gaining ground on the

Internet as an interchange standard for video clips.

The MPEG standard is the three parts - video encoding, audio encoding, and "systems” which includes information
about the synchronisation of the audio and video streams. The video stream takes about 1.15 Mbit/s, and the
remamning bandwidth is used by the audio and system data streams.

MPEG video encoding starts with a fairly low-resolution (352 x 240 pixels x 30 frames/s in the US; 352 x 288 x 25
frames's in Europe) video picture. RGB pixel information is converted to chrominance/luminance and a complex,
lossy compression algorithm is appiied. The algorithm takes the time axis as well as spatial axes into account, 50 a
good compression ration is achieved when the picture is relatively unchanging (and vice versa). The compressed data
contains three rypes of frames: | (intra) frames are coded as still images; P (predicted) frames are deitas from the
most recent past [ or P frame; and B (bidirectional) frames are interpolations between I and P frames. | frames are
sent once every 10 or 12 frames. Reconstructing a B frame for dispiay requires the preceding and following I and/or
P frames, so these are sent out of time-order.

Substantial computing power is required to encode MPEG data in real time - perhaps several hundred MIPS to
encode 25 frames/second. Decoding is not quite so demanding.

The quality of MPEG-encoded video has been compared to that of a VHS video recording.

MPEG II is under development. MPEG 11 is designed to offer higher quality at a bandwidth of between 4 and 10
Mbiv/s. This is too fast for playback from CD using today's technoiogy.

Products: Phillips have developed an MPEG decoder chip, which will go into their CD-I product range.

Xing Technology Corp (California, USA) offer video capture and encode/decode hardware and software for PCs
which uses MPEG and JPEG.



Ingenseurbuero Gawz und Hantmann (Beriin. Germanv) offer 2 PC video input board and an off-line MPEG encoding
program. Maximum wideo ciip length 1s 20s (limited by 32Mb of expanded memory in the PC).

Optibase Inc (California, USA) have board-levei products for PCs, called MPG-1000 (codec), MPG-2000 and
MPG-2100 (playback only)

There are freeware MPEG software decodet/players for DOS, MS Windows and X windows - see FTP sites below
for details.

Further information: A FAQ for MPEG is available from Frank Gadegast ( phadegcs.tu-bezlin.de).
Anonymous FTP sites are:
pPhoenix.oulu. fi:pub/mpeg

toe.cs.berklev.edu:pub/multimedia/

A useful description of MPEG is "MPEG.: A Video Compression Standard for Multimedia Applications”, D. Le Gall,
Communications of the ACM, April 1991.

Date of entry: 30 November 1992

Name: ODA (Office {Open] Document Architecture and Interchange Format)
Reference: T.410]1SO 8613 (Parts | to 8)

Version: 1989

Sponsoring body: CCITT | ISO (JTC1/SC18/WG3)

Status: Recommendation currently in force | International Standard

Brief description: ODA standard is concerned with the open interchange of documents

Detailed description: Note: the current version of I "0 8613 names the standard as Office Documen: Architecture
- and Interchange Format, while CCITT recommendations refer to "Open" rather than "Office”.

The ODA standards are part of a group of related Mds concerned with documents, their content and how they
may be conveyed between systems. SGML (Standard Generalized Markup Language) and various related standard:

are other members of this group.

Through the standards, a wide range of documents, from simple text-only documents such as office memoranda and
letters, to compiex documents such as technical reports may be encoded. These complex documents may contain text,

raster graphics, computer graphics and may well require complex layout specifications.

The ODA standards support a ve:v wide range of features and tend to be abstract in nature, hence industry experts
have clarified the concept by defiung Document Application Profiles (DAPs). Thes: subsets provide support for
- sument interchange between similar systems, which have a more restricted range of fearures. These DAPs wiil be
r. blished as ISO standards known as International Standardised Profiles (ISPs).

T: = current target for ODA implementors is seen as the open interchange of mixed-content ‘word grocessor‘
dccuments. The future for ODA is not as limited as this might suggest, as a number of major suppliers are known to
have products under development. However, strong support for SGML and SDIF (SGML Data Interchange Format)

s lacking, reflecting the fact that few SGML suppliers are associated with OSI.



Some history:
Jun 1989 ODA standards published.

Mar 1991 Formation of ODA Consortium to sponsor an ODA toolkit. Members are Bull, DEC. IBM. ICL, Siemens
and Unusys.

Jun 1991 Several addenda and more than 20 technical corrigenda now approved. Will be published in 1992 as
revised version of standards.

Jun 1991 Drafts for “HyperODA" (extensions 1o ODA to support hypermedia applications) and API to support
document manipuiation functions for use in interactive applications.

Oct 1991 New draft for "HyperODA" was produced. New part of standard was discussed for audio content. Group
dealing with conformance testing considered ballot comments on TR 10183-Technical Report on ISO 8613
Impiementation Testing.

Jan 1992 EWOS ODA expert group meet to discuss ISPs and ODAs reiationship with other standards (CGM, raster
graphics standards and EDI)

May 1992 SC18 Plenary deais with:- CCITT collaborative work, SGML/ODA interworking and imaging.

July 1992 EWQOS SGML/ODA convergence team reports.

A development programme is underway which will resuit in major enhancements to ODA being agreed in 1992/3.
These being progressed by full collaboration between ISO/TEC and CCITT and will extend both the content (audio,
spreadsheets, colour, business graphics, specialist notations) and structural features (annotations. hypermedia
support, compiex tabular iayout, document access and manipulation support, revision accountancy) of ODA.

Products: ODA Consortium has announced a set of APls that will form the foundation of the ODA toolkit. Products
at varying levels of impiementation are available (or pianned) from: British Telecom, Bull HN, DEC, IBM, Ohvetn,

Rank Xerox, Sema Group, Sequent, Siemens and Unisys.

Further information: Contact ODA Consortium on +32 2 774 9623

Date of entry: 18 December 1992

Name: T.80

Reference: T.80 to T.83

Version: N (09/92)

Sponsoring body: CCITT

Status: Recommendations currently in force
~ Brief description:

Detailed description: The following standards are all related. The tities suggest that they may be the CCITT version
to the ISO JBIG/JPEG documents. .

T.80 Common components for image compression and communication - basic principles.

T.81 Digital compression and encoding cf continuous tone still images.



T :Z Progressive compression techniques for bi-ievel images.
T 83 Compiiance testing.

Products:

Further information:

Date of entry: 15 December 1992

Name: X.400

Reference: X.400 | [SO 10021 (Parts 1-7)

Version: CCITT-1984,1988,1992 | ISO/IEC-1990

Sponsoring body: CCITT | ISO

Status: Recommendation currently in force | International Standard

Brief description: Sundard for the exchange of muitimedia messages by store-and-forward transfer.

Description: The aim of the X 400 standards is to provide an international service for the exchange of electronic,
messages without restriction on the types of encoded information conveyed.

Work on X 400 began in 1980 within CCITT and resuited in the publication of the 1984 Recommendstions, which
still forms the basis of many of the products availabie today. Since then CCITT formed a collaborative partnership
with ISO for the further development of the technology and published technically aligned text in 1988 (1990 in ISO)
for the first major revision of X.400.

The 1988 version of the standards rectified many of the serious deficiencies of the 1984 version and introduced 2
variety of significant new services (including security, distribution list management, and the Message Store).
Versions published since 1988 contain minor enhancements and bug fixes, but are firmiy based on the 1988 version.

Message handling technoiogy is compiex; as well as the sheer technical difficulties involved, as a global service it
has had to take account of political, commercial, legal, and historical realities. Some issues which are dependent on
national telecommunications regulation are not covered by the International Standards and are addressed by national

standards.

The relatively poor penetration of X.400 messaging has been caused by 2 variety of factors. The heavy investment in
developing 1984 products has lead to considerable resistance to change, regardiess that global interconnectivity is
severely constrained in 1984 products, and that 1984-1988 interworking degrades the quality of service offered.
Paradoxicaily it is the artempt to ~scoup the investment in 1984 products which is impeding the introductica of 1988
products that are essential for a ughly functional giobal messaging service.

X.400 makes a clear distinction between message envelope, which controls the message transfer process, and
message content, which is passed transparently from originator to recipient. Hence any type of encoded information
may be exchanged without loss or corruption. The most common content-type in use is the Interpersonal-messaging
content-type; this format divides content into two parts: heading and body. Heading fields (with labels such as 'from’,
'to’, and 'subject’) convey standard items of information. The message body consists of one or more body parts, each
of which may contain a different rype of encoded information.

A number of body part type: are defined as basic’ in X.400: [ASText, Teletex, Voice, G3Facsimile, 04c1m1
Videotex, Message, FileTransfer. 1. addition to these, the ExternallyDefined body part type allows any i~ sntified



dawa format to be conveved, such as word processing and spreadsheet formats. A format is identitied bv the
assignment of a.giobally unique Object identifier Commercial organisations can acquire Object Idenufiers at
nomunal cost from their national standards organisations. Alternatively, the FileTransfer body part type may be used

for the transfer of structured and unstructured data.

X400 has rwo further features which make it especiaily suitable for the conveyance of muitimedia information.
Firstly, the use of ASN.1, which guarantees data transparency and offers a choice of encodings, including a
space-optimised "packed encoding®. Secondly, the use of the Reliabie Transfer Application Service Element provides
3 very tolerant data transfer mechanism with recovery from connection failure. This is especially important for
multimedia messages which are typicaily large.

There are several work items at various stages of deveiopment.

Draft International Standardised Profiles for X.400 have been published and are under ballot. These are more mature
than the corresponding draft European Prestandards.

Work on Message Store extensions is currently on PDAM ballot and shouid be issued for DAM baliot in March
1993.

Work on MHS Management covers a number of topics; most are still at the stage of working drafts.

?deSRounngnsprogranngslowiy and will require a further round of development before it is sufficiently mature
or balloting.

Group communication is currently stalled, mainly due to lack of manpower. However Japan is very interested in the
work so rapid progress is possibie if Japanese contributors appear.

Products: Many suppliers offer X.400 products, and there have been a number of recent announcements of
1988-based products. The following list (which inciudes products which don't carry muitimedia data) is far from
compiete:

BIMALL, CDC MHS/4000, DC-Mail, DG AV/400, EAN, HP X.400, ICL OfficePower, ISOCOR, NAR400,
NET400, OSITEL, OSIWare M400, PP, QK-MHS, Retix X.400, Route400, SoftSwitch, Sunlink MHS,
UCLA/Mail400, UCOM. X, WhiteMail, X’EM, XT-PP.

The following X.400 gateway products are known:
BanyanMail, DEC All-In-One, Lotus CC:Mail, Microsoft Mail, TeamMail, WP Office, WorldTalk.

Further information: A useful source of information is available on the FTP server at Uni-Eriangen, mnnmned by
Markus Kuhn;

f2s.uni-erlangen.de: /pub/doc/IS0/english

Date of entry: 14 December 1992

Name: G 723

Description: CCITT standard for conversion berween G.711 and lower-speed channels.

Name: G.726

Description: Replaces G. 7217



Name: G.727

Description: Extension of G.726 for use over G 764

Name: G.728

Description: Coding of Speech at 16 kbit/s using Low-Delay Code Excited Linear Prediction (LD-CELP). Audio
encoding for videoconferencing.

Name: G.764

Description: Packetised Voice Protocol

Name: G.765

Description: Associated with G.764

Name: H.200

Description: Audio compression standard (forthcoming).

Name: H. 241

Description: Signlling for conferencing.

Name: H 243
Description: Multipoint Video Codec Standard. Probably a draft

Name: T.120

Description: T.121-T.124: Network-independent audio conferencing protocols.

Name: [P Multicast

Reference: RFC 1112

Version: August 1992

Sponsoring bddy: [ETF Network Working Group
Status: Internet standard

Brief description: The extensions required to a host implementation of the Internet Protocol (IP) to support
muiticasting. A



